Unique substitution of CHEK2 and TP53 mutations implicated in primary prostate tumors and cancer cell lines.
Genetic defects in CHEK2 and TP53 have been implicated in prostate cancer development. However, the interaction of these two genes in prostate cancer tumorigenesis has not been investigated. We previously described 11 CHEK2 mutations in a group of 84 primary prostate tumors. In this report, we screened the same group of tumors for TP53 mutations and revealed nine somatic and two germline mutations. One germline TP53 mutation (c.408A > T/p.Gln136His) and two somatic mutations (c.1022T > G/p.Phe341Cys and c.108-109ins22/p.His37fsX13) are novel to human cancer. More interestingly, CHEK2 and TP53 mutations were observed to be mutually substituted in these tumors. Analysis of five commonly used prostate cancer cell lines revealed that four cell lines harboring TP53 mutations carry no CHEK2 mutation while the only cell line (LNCaP) carrying wild-type TP53 harbors a CHEK2 mutation. The novel CHEK2 mutation (c.1160C>T/p.Thr387Asn) identified in LNCaP cells changes amino acid Thr387 to Asn which has been shown to impair CHEK2 autophosphorylation and activation. Our data suggest that the CHEK2 and TP53 mutations can substitute each other in at least 25% (21/84) of prostate cancers and that DNA damage-signaling pathway plays an important role in prostate cancer tumorigenesis.